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MGIiPfiOMETIilC  IVEASUlffiAiENTS  OF  PACIFIC  3CQIBR1DS 


Racial    studies   of  Pacific  tunss   and   related    spscies  by  means  of 
morphonetric  rr.easursments   have  been  conducted  by  the   Pacific  Oceanic  Fishery 
Investigations   (POFI)    since   its   inception   in  1948o      Numerous  data  on  yellow- 
fin  tuna^,   bigeye   tuna,    albacorej,    and    skipjack  have   been  collected   and   racial 
studies  are    in  progresSo      In  addition^   measurements   of   other   species   have 
been  made   from  time  to  time   but   not    in   sufficient   quantities   for   racial 
studies.      There   is  a  need   to   publish  the   detailed  measurements   as   part   of 
the    studies    in  progress   and   a  need   to  make   available   to   other  workers  the 
detailed  measurements  which  probably  will   not  be  used  by  POFI   for    some  time 
to   comeo      This   paper   is   intended   to  fill   these   tv/o  needs „ 

Accordingly,   there   are   presented   here   the   detailed  measurements 
of  10   groups   of   tunaso      Using  the  riomcnclature  aiopted   by  Rosa   {I950)i./ they 
are   as  follows: 

Yellowfin  tuna,    Neothurmus   macrcpterus   ( Temminck   and   Schlegel)   1842 „ 
iiigeye  tuna,   Parathunnus    sibi   ^.Temmmck  and   Schlegel)   1844o 
Albacore^    (ierrrio   alal'-;nga   (Bonnaterre )   1788o 
Skipjack^   Katsuwonus   pel  amis   (Linnaeus)   I'^-SBo 
Bluefin  tuna.    Tlmnnuo  t hynnu s   (Linnaeus)   1758„ 

Ihunnus   oriental  is   (Temminck  and   Schlegel)   1842 , 
Thumius  maccoyij.  "("Castlenau)   1872o 
Australian  northern  bluefin  tuna,   Kishinoella  tonggol   (Bleeker) 

1352  „  ~       ^       '        *~~ 

Little  tunny,  Eut hynnu s  af finis  (Cantor)  1850o 
I^ogtooth  tuna,'~TK-mn.o5'ard"a"  nuda  (  Gunther)  io60c 
i-'ouble-lined  mackerel  j    uramraatcrcynus  bicarinatus    (Qucy  and   Gaimard) 

1S25,  ~       ~~ 

Frigate  mackerelp   Auxis  thazard    (Lacepede)   1802, 

The   tables   (listed   on  page     6    )    include   only  measurements   that   have   not 
been  published   previouslvo      Additional   comparable  measurements   of  Pacific 
tunas  will  be  found  in  other  publicationsjj   e.g.,,    Godsil    (l948),   Schaefer 
(1943),   Schaefer   and  Walford    (1950)^    Godsil   and   Greenhcod   (1951),    and 
Schaefar   (1952). 

The   data  have   been  classified    in  rather   arbitrary  geographic  units 
(figo    l).      The  Pacific  Ocean  has  been  divided   into  north   end    south  parts 
separated  by  an  equatorial    zone  between  10°  Nc    and   10°   So    latitudeso     Minor 
deviations  from  this   zone  were  made   in  the  western  Marshall    Islands   area, 
which  was   extended  north  to   12°  N„   latitude   to   include    specimens   collected 
near  Bikini,    and   for   certain   specimens  from  the  Marquesas  which  were  measured 
in  a  frozen   condition  and   hence  not   included  v/ith  specimens   collected   near 
the   Equator  and  measured  virhile  fresh.     Meridional   lines   at   129°  Wo   longitude 
and   l'^0°   W,    longitude    separate  eastern,   central,    and  western   areas o      Several 
of  the  meridional   lines  dividing   the   equatorial   area  have  been  located   on 
the   9-degree   longitude   lines   in  order   to  place    in  the    same   area  all   the    speci- 
mens from  cartain  cruises    along  the   10-degree   lines., 

1/  Except   Grammatorcynus   .vhich  Rosa   does  not    include^ 


The   collection  of  these  neasurements  was  begun  by  Dr,,  M„    Bo    Schaeferj 
Dr,   0,,   R„   Smithj   and   H„    H„   Eckles,   who  were   assigned   as   scientific   observers 
on  board  the   Orsgon  and  Alaska o      These  motor  vessels   of   the   Pacific  Exploration 
Company,    under   contract  vv-ith  the   Reconstruction  Finance   Corporation,    prospected 
for  tunas   during  1943    in  the  waters   of  the  Hawaiian  Islands,   the  Line   Islands^, 
and   the  Trust   Territory,      Since   1949,,   v.-hen  POFI   was   established   in  Eonolulu, 
its  observers  have   obtained  measurements  from  the   comraerciai   catc'n  landed   at 
Honolulu,   from  the   catches   of  research  vessels   of  PCFIj,    from  the   catches   of 
Japanese  mothership  expeditions,   and  from  landings   in  Japan„      Other   persons 
who   have   helped   include  members  of  the  Division  of  Fish   and  Game   of  the   Ter- 
ritory of  Hawaiij    Jo   C„   iilarr  of   the   South  Pacific  Investigations   of  the  Fish 
and  Wildlife  Ssrvijej   Dr.   K„   Kuronuma  of  the   Japanese  Fisheries  Agency^   and 
Dr.    D.   Y„    Villadolid   of  the  Philippine  Bureau   of   Firh3ries„      Their   permission 
to    include   the  data  here    is   gratefully  acknowledged^ 

\ie  also   appreciate   the  efforts   of  tne  many  individuals  vmo   have 
helped   collect  these  datao      Those   directly  responsible  for  the  measurements 
are  listed  bolow.     Following  each  name    are   the    initials  used   for   identification 
in   the  ensuing  tables,, 

Donald  Ho   Bates    1>DHB)  Sueto  Murai   (SM) 

vVilliam  lo   Cabaniss   (»VIG)  Garth  I^   Murphy  (GIM) 

Donald  K,   Fo   Ching   (DC)  Edwin  Lo    Niska  (ELN) 

Frederick  C,   Cleaver   (FCC)  Tamio  Qtsu   (To) 

ToOTisend  Cronw:ell    (TC)  John  Eo    Rawlings   (JSR) 

Ho   Ho    Eckles   (HIE)  John  W„    Reintjis   (jiTO) 

Kenji  Ego   (KE)  Thomas   J.,   Roseberry   (TJR) 

Horace  Bo    Eldred   (HBE)  William  F„    Royce    (mm) 

Thomas   So   Hida   (T3H)  Milner  Bo    Schaefer    (MBS) 

Isaac   lo    Bcehara   (III)  Bell   Mo    Shimada  (BMS) 

Frederick  C,    June   (FGJ)  Richard   Shoraura  (RS) 

Joseph  Eo   King   (J£K)  Osgood   Ro    Smith  (ORS) 

John  Co  Marr   (JGM)  Edward   D,    Stroup   (EDS) 

V/alter  Ho  Matsumoto   (Wii)  Vlfilvan  Go   Van  Canpen  (WVC) 

Donald  Lo   McKernan   (DLM)  Daniel    T.    Yamashita   (DTY) 

Go  Wo   Mead   (Gi«J)  Kalfred  Lo   Ko    Yee   (KY) 

Harvey  L,  Moore   (HLM)  Heeay  So   Ho    Yuen  (HY) 
Territory  of  Hawaii,   Division  of  Fish   and   Gaj:ne   (TFG) 
Philippine   Bureau   of  Fisheries   (PBF) 
Japanese   Fisheries  Agency   (JFA) 

Gratefal    acknowledgments   are  also    extended  to  the   officers   and 
crew  members   of  ths   research  vessels   of  the  Pacific   Oceanic  Fishery  Investi- 
gations, who  usually  assisted   in  the   handling  of   the   often  large   and  weighty 
specimens. 

All   measurements   of  length  v»'ere   recorded    in  millimeters;   measure- 
ments  of  weight  were  recorded   in  pound So      The  .-n.easuring  techniques   described 
by  Marr  and  Schaefer   (194G)  were  used  by  POFI   observers   and   others  who   are 
listed   by  name   in  the   preceding  table.      The  observers   for  other  government 
agencies  listed   are  not  known  to  us   and   their  techniques  may  have  differed 
slightly. 


The  dif'fsrent  gsar  used  to  catch  tuna  may  yield  quite  different 
size  groups  of  tuna  and  it  seems  desirable  to  classify  the  morphometric  data 
accordinglyo   The  abbreviations  used  in  the  tables  are  as  followss 

Gill  net  Gn 

Long line  LI 

Pole  and  line  PI 

r'urse  seine  Ps 

Troll  Tr 

The  characters  usually  presented  in  the  tables  are  those  which 
Schaefer  concluded  were  most  useful  for  differentiating  the  stocks  of  tuna. 
Earlier  papers  by  Schaefer  (1948)  and  Schaefer  and  i/Valford  (l950)  included 
some  characters  that  were  difficult  to  measure  accurately  and  consistently 
by  different  examin3rs  under  adverse  field  conditions  and  others  that  we 
do  not  consider  useful  for  comparative  purpose 3 »   With  the  elimination  of 
some  characters,  there  is  the  addition  of  a  new  measurements,  the  distance 
from  the  insertion  of  ventrals  to  the  anterior  edge  of  the  vent„ 

The  Department  of  Defense  has  approved  for  publication  the  data 
collected  in  Bikini,  ">Testern  J.Iarshalls  by  I.!r,  Jo  Co  'larr.   In  addition  to 
the  characters  used  in  this  publication,  he  measured  other  characters s 
pectoral  insertion  to  insertion  1st  dorsal,  length  base  1st  dorsal,  length 
longest  dorsal  finlet,  length  longest  dorsal  spine,  spread  caudal,  greatest 
width  caudal  peduncle  at  keels,  least  depth  caudal  peduncle,  length  maxillary, 
number  of  gill  rakers  and  number  of  finlets.   These  data  will  be  included  in 
publications  by  HIto    !,':arr. 
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Table  60   Yellowfin  from  the  Central  Equatorial  Pacifies 
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Table  13o      Yellowfin  from  the  Horthwestern  Pacifies      Japan 
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Table   13.      Yellowfin  from    tha    Northwestern  Pacifies 
Japan   (Continued) 
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Table  14o   Yellowfin  from  the  Northwestern  Pacifies 

Panay  Islands p  Philippines* 


Southwestern 
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Yellowfin  from  the  l^orthwestern  Pacific?      Southwestern 
Panay  Islands.    Philippines  *  (Continued) 
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Table  14o      Yellowfin  from  the  Nortbjvestern  Pacific;      Southwestern 
Panay  Islands,    Philippines*   (Continued) 
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Table  14o     Yellowfin  from  the  Northwestern  Pacific?      Southwestern 
Panay  Islands,    Philippines*   (Continued) 
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Table  14o      Yellowfin  from  the  Northwestern  Pacifies      Southwestern 
Panay  Islands j,    Philippines*   (Continued) 
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Table  14<,   Yellowfin  from  the  Northwestern  Pacific  §   Southwestern 
Panay  Islands,  Philippines*  (Continued) 
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Table  15o  Yellowfin  from  the  Northwestern  Pacifies  Batangas 
Provinces  Luzonj  Philippines* 
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Table  15 »      Yellowfin  from  the  ■Northwestern  Pacific? 
Province,   Luzon,    Hiilippines*    (Continued) 
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Table   16 <>      Yellowfin  from  the   Northwestern  Pacifies      Ragay  Gulf, 
Bicol   Peninsula,   Luzon,   Philippines* 
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Table  17 »  Yellowfin  from  the  Northwestern  Pacific; 

Sea,  Philippines* 
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♦From  the  Philippine  Bureau  of  Fisheries 
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Table  ISo   Yellowfin  from  the  South  Central  Pacifies   Marquesas  Island? 
(Frozen  specimens  measured  in  Honolulu) 
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Yellowfin  from  the  South  Central  Pacifies   Society  Islands 
(Frozen  specimens  measured  in  Honolulu) 
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Table   19.      Yellowfin  from  the   South  Central   Pacifies 

Islands   (Continued) 
(Frozen   specimens  measured   in  Honolulu) 
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Table  20o  Bigeye  from  the  Eastern  Equatorial  Pkoificg 

120°  Wo  Longitude 
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Table  20o   Bigeve  from  the  Eastern  Equatorial  Pacific? 
120  Wo  Longitude  (Continued) 
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Table  31 o     Bigeye  from  the  North  Central  Pacifies 
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Table  31o  Bigeye  from  the  Norxh  Central  Pacifies 
Hawaiian  Islands  (Continued) 
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Table  32 o   Bigeye  from  the  Northwestern  Pacifies   Japan 
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Table  33o   Albacore  from  the  Eastern  Equatorial  Pacifies 
120*  West  Longitude 
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Table  34,   Albacore  from  the  Central  Equatorial  Pacific  § 
140"  West  Longitude 
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Table  35=   Albacore  from  the  Central  Equatorial  Pacifies 
Eastern  Line  Islands 
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Table  36o  Albacore  from  the  Central  Equatorial  Pacific? 

Phoenix  Islands 
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377 
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3/49 

LI 
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Table  44o   Albacore  from  the  Northwestern  Pacifies   Japan 
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375 
387 
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384 
454 
431 


244 

256 

441 

501 

264 

219 

32 

251 

284 

502 

542 

280 

239 

30 
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551 
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236 

32 
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291 
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559 
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238 

32 

261 

303 
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529 

569 

284 

227 

262 

287 
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301 
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319 
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FCC 


Table  45o   Bluefin  from  the  Western  Equatorial  Pacifies 

Western  Marshalls 
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304 
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f 

7/51 

LI 

Table  46o   Bluefin  from  the  Western  Equatorial  Pacifies 

Eastern  Carolines 
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TiTVC 
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572 

642 
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593 
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389 

377 
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LI 
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LI 

TO 

LI 
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111 


Table  47 o  Bluefin  from  the  Western  Equatorial  Pacific 

Central  Carolines 
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Table  48o   Bluefin  from  the  North  Central  Pacifies 
Hawaiian  Islands 


1740 
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376 
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542 
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12/24 

m 

10/50 

LI 

KY 

241 

236 

48 

9/51 

LI 

RS 

510 
530 
531 

537 


Table  49o  Bluefin  from  the  Northwestern  Pacifies  Japan 
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Table  50o 


Bluefin  from  the  Southwestern  Pacifies  Australia 
(Frozen  specimens  measured  in  Honolulu) 
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KE 
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Table  51o      Australian  Northern  Bluefin  from  the  Northwestern  Pacific? 
Southwestern  Panay  Islandj,    Philippinea* 
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Table   52o      Australian  Northern  Bluefin  from  the  Northwestern  Pacific? 
Northeastern  Panay  Island,   Philippines* 


541 
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168 

295 

334 

176 

558 

147 

153 

288 

335 

160 

558 

160 

166 

300 

344 

182 

565 
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157 
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340 
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568 

152 

150 

296 
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145 
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336 
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593 
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300 
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131 

599 
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305 

345 
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599 

161 
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302 

356 

180 

603 

163 

183 

314 

360 

183 
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169 

182 

324 

365 

192 

608 

155 

168 

314 

358 

177 

608 

160 

166 

325 

363 
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608 

164 
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312 

362 

185 
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315 
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371 
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635 
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179 

331 

372 

191 

639 

17? 

197 

340 

382 

200 

647 

166 

182 

332 

365 

187 

652 

170 

183 

335 

392 

i90 

665 

180 

181 

345 

397 

205 

671 

186 

193 

355 

409 

214 

694 

175 

188 

350 

395 

200 

♦From  the   Philippine  Bureau  of  Fisheries 
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Table   53o     Australian  Northern  Bluefin  from  the  Northwestern  P&cifics 
Batangas  Plrovincep   Luzon,,   Philippines* 


Total 
Length 

Head 
Length 

Snout  to 
InSo  1st 
Dorsal 

5I   o  05 

0  ia  u 
fi  PS  0 
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0 

-P 
0    Vi    « 
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.;79 
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151 

272 

311 
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142 
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275 

316 

530 

146 
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280 

319 
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150 

159 

283 

323 

540 

154 

159 

285 

327 

542 

147 

165 

293 

324 

543 

150 

149 

278 

325 

© 

-P  ^ 

3  o  +> 

o  «a  0 

$3  d  ® 


CO 


153 
159 
159 
153 
165 

161 
166 
174 
165 

173 


721  I  183 


Table  54o  Australian  Northern  Bluefin  from  the  Northwestern  Pacific! 
Ragay  Gulfj,  Bicol  Peninsula,  Luzon* 

118 
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118 

201 

226 

385 

106 

115 
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231 

388 

109 

115 

207 

236 
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109 

114 

211 
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536 
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Table  55 
447   I    129   I    134 


Australian  Northern  Bluefin  from  the  Northwestern  Pacifies 
South  Sulu  Seap   Philippines  * 


244       271 


148 


*  From  the  Philippine  Bureau  of   Fisheries 

114 


!!li 


140 


291 


Table  56„   Skipjack  from  the  Eastern  Equatorial  Pacificg 
120°  Vifest  Longitude 
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Table  57o   Skipjack  from  the  Central  Equatorial  Pacific 
130°  West  Longitude 
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Table  58,   Skipjack  from  the  Central  Equatorial  Pacifies 
140"  West  Longitude 
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Table  58o   Skipjack  from  the  Central  Equatorial  Pacifies 
140*  West  Longitude  ^Continued) 
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Table  59.   Skipjack  from  the  Central  Equatorial  Pacifies 
Eastern  Line  Islands  (Continued) 
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Table  59o   Skipjack  from  the  Central  Equatorial  Bacifics 
Eastern  Line  Islands  (Continued) 
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Table   58o      Skipjack  from  the  Central  Equatorial   Pacifios 
Eastern  Line   Islands    (Contjnued) 
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Table  6O0      Skipjack  from  the  Central  Equatorial  Pacificg 
Western  Line  Islands 
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Table  61 »  Skipjack  from  the  Cerreral  Equatorial  Pacifies 

Phoenix  Islands 
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Skipjack  from  the  Western  Equatorial  Pacifies 
Eastern  Marshalls 
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Table  63c   Skipjack  from  the  Western  Equatorial  Pacific; 

Western  Marshall s 
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Table  63o      Skipjack  from  the  Western  Equatorial   Pacific! 
Western  Marshalls   (continued) 
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Table  63„   Skipjack  from  the  Western  Equatorial  Pacifies 
Western  Marshalls  (continued) 
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Table  68c   Skipjack  from  the  North  Central  Pacifies 
Hawaiian  Islands 
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Table  680   Skipjack  from  the  North  Central  Pacifies 
Hawaiian  Islands  (continued) 
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Table  71 »   Skipjack  from  the  Northwestern  Pacifies 
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Table  71 „   Skipjack  from  the  Northwestern  Pacifies 
Omaezakij,  Shizuoka  Prefecture^  Japan  (continued) 
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Table  71 „   Skipjaok  from  the  Northwestern  Pacifies 
Omaezakip  Shizuoka  Prefecture,,  Japan  (continued) 
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Table  71,   Skipjack  from  the  Northwestern  Pacific: 
Omaezaki,  Shizuoka  Prefecture p  Japan  (continued) 
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Table  71,   Skipjack  from  the  Northwestern  Pacific  2 
Omaezaki,  Shizuoka  Prefecture.,  Japan  (continued) 
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Table  72 „   Skipjack  from  the  Northwestern  Pacific i 
Tanabej,  Wakayama  Prefecture,  Japan* 
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♦Contributed  by  the  Japanese  Fishery  Agency 
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Table   73 o      Skipjack  from  the   Northwestern  Pacific; 
Northern  i^kyu  Chains »    Japan* 
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♦Contributed  by  the   Japanese  Fishery  Agency 
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Table  73 «      Skipjack  from  the  Northwestern  Pacific; 
Northern  Ryukyu  Chains,   Japan  (continued) 
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Table   74.      Skipjack  from  the  Northwestern  Pacific 
Southwestern  Panay  Islands,    Philippines 


Total 
Length 
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Length 
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InSo  1st 
Dorsal 
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380 

182 
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•k  From  the   Philippine   Bureau   of   Fisheries 


Total 
Length 

Head 

Length 

1 

Snout  to 
InSo  1st 
Dorsal 

Snout  to 
Inso  2nd 
Dorsal 

Snout  to 
InSo  Anal 

Snout  to 

InSo 

Ventral 

536 

156 

178 

310 

340 

177 

540 

168 
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541 
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388 
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563 

177 

215 

369 

386 
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Table  74.   Skipjack  from  the  Northwestern  Pacifies 
Southwestern  Panay  Island,  Philippines  (continued) 
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Table  75,   Skipjack  from  the  Northwestern  Pacific 
Batangas  Province ,  Lu2on„  Philippines* 
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*From  the  Philippine  Bureau  of  Fisheries 
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Table  76 „   Skipjack  from  the  Northwestern  Pacifies 
Southeastern  Luzonj,  Philippines  * 
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Table  77o   Skipjack  from  the  South  Central  Pacific 
Society  Islands  and  Marquesas  Islands 
(Frozen  specimens  measured  in  Honolulu) 
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Table  77.   Skipjack  from  the  South  Central  Pacific: 

Society  Islands  and  Marquesas  Islands  (continued) 

(Frozen  specimens  measured  in  Honolulu) 
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Table  78.   Skipjack  from  the  South  Central  Pacific: 
Marquesas  Islands 
(Frozen  specimens  measured  in  Honolulu) 
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Table  79,   Skipjack  from  the  South  Central  Pacific? 

Society  Islands 

(Frozen  specimens  measured   in  Honolulu) 
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Table  79,   Skipjack  from  the  South  Central  Pacific: 
Society  Islands  (continued) 
(Frozen  specimens  measured  in  Honolulu) 
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Table  79 o   Skipjack  from  the  South  Central  Pacific! 
Society  Islands  (continued) 
(Frozen  specimens  measured  in  Honolulu) 
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Table  80 <,  Little  Tunny  from  the  Central  Equatorial  Pacific: 

Phoenix  Islands 
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Table  61 »  Little  Tunny  from  the  Western  Equatorial  Pacifici 

Western  Marshal Is 


424 

3 

114 

126 

250 

276 

430 

3 

115 

128 

247 

277 

438 

3.5 

121 

136 

264 

292 

440 

3o5 

122 

142 

273 

293 

441 

3o5 

120 

135 

266 

295 

448 

3„5 

120 

130 

261 

290 

451 

3o5 

125 

143 

268 

297 

453 

4 

125 

137 

270 

298 

454 

4 

127 

137 

276 

308 

457 

3.5 

124 

140 

276 

299 

460 

4 

128 

138 

273 

307 

467 

4 

125 

142 

279 

312 

470 

4 

126 

137 

271 

300 

473 

4 

130 

144 

285 

313 

477 

4 

133 

148 

287 

319 

479 

4 

130 

144 

283 

311 

481 

4o5 

129 

142 

287 

316 

482 

4.5 

130 

143 

283 

315 

485 

4 

130 

145 

285 

318 

487 

4.5 

135 

148 

287 

320 

494 

4 

135 

146 

288 

329 

496 

4.5 

136 

150 

297 

327 

497 

4.5 

134 

148 

296 

326 

498 

4.5 

134 

152 

296 

330 

502 

4.5 

138 

151 

300 

327 

131 

108 

77 

33 

36 

19 

1 

f 

*/47 

Tr 

JCM 

135 

106 

74 

32 

34 

18 

f 

*/47 

Tr 

JCM 

139 

111 

78 

34 

36 

21 

f 

*/47 

Tr 

JCM 

140 

115 

79 

35 

34 

20 

f 

*/47 

Tr 

JCM 

137 

111 

78 

37 

34 

21 

f 

V47 

Tr 

JCM 

139 

109 

77 

36 

38 

19 

m 

V47 

Tr 

JCM 

144 

119 

79 

33 

34 

21 

f 

V47 

Tr 

JCM 

142 

116 

78 

37 

38 

21 

f 

*/47 

Tr 

JCM 

151 

117 

80 

37 

37 

21 

f 

*/47 

Tr 

JCM 

142 

110 

81 

33 

37 

20 

m 

*/47 

Tr 

JCM 

148 

117 

85 

36 

38 

21 

f 

*/47 

Tr 

JCM 

153 

115 

79 

53 

33 

21 

f 

*/47 

Tr 

JCM 

145 

117 

82 

37 

40 

22 

m 

V47 

Tr 

JCM 

151 

111 

83 

36 

22 

f 

*/47 

Tr 

JCM 

154 

123 

86 

38 

39 

22 

m 

*/47 

Tr 

JCM 

150 

116 

87 

35 

40 

21 

m 

*/47 

Tr 

JCM 

157 

124 

82 

41 

39 

20 

m 

*/47 

Tr 

JCM 

152 

126 

83 

36 

38 

21 

*/47 

Tr 

JCM 

164 

116 

87 

39 

38 

20 

m 

*/47 

Tr 

JCM 

158 

120 

86 

41 

42 

22 

m 

*/47 

Tr 

JCM 

157 

124 

88 

37 

39 

22 

f 

*/47 

Tr 

JCM 

155 

122 

83 

39 

38 

23 

m 

V47 

Tr 

JCM 

154 

119 

87 

42 

39 

20 

m 

*/47 

Tr 

JCM 

161 

121 

85 

37 

41 

23 

m 

V47 

Tr 

JCM 

160 

120 

87 

36 

37 

21 

m 

*/47 

Tr 

JCM 

♦From  July  19  to  August  26 < 


153 


Table  81 »  Little  Tunny  from  the  Western  Equatorial  Pacifies 
Western  Marshal Is  (continued) 
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Table  82 „  Little  Tunny  from  the  Western  Equatorial  Pacific; 
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Table  84„  Little  Tunny  from  the  North  Central  Pacific; 
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Table   84.,     Little   Turiny  from  the   North  Central   Pacific! 
Hawaiian  Islands   (continued) 
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Table  84 ,  Little  Tunny  from  the  North  Cen-cral  Pacific; 
Hawaiian  Islands  (continued) 
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Table  84,,   Little  Tunny  from  the  North  Central  Pacific; 
Hawaiian  Islands  (continued) 


J3 

c 

<D 


a 
o 

H 


701 
702 
706 
72] 
734 

761 


X! 

0) 


16o4 
15 


14,5 
18 


a 
® 

►J 

'd 

to 
a) 


212 

196 
195 
209 
206 

216 


w 
C 

H  CO 

O  fH 

-t^  o 

Q 

-P 

S  -P 

o  at 


233 
210 
204 
229 
227 

233 


432 

410 
412 
434 
438 

447 


•P  r^ 

^    03 

o 
a 
to 


47  5 
466 
464 
497 
484 

501 


m 
G 

M 

O 

P  CO 

-P  -P 

^   c 


2  39 
218 
219 
230 
238 

249 


rH    > 


O 
CQ 

P 


CQ   d  o>  a 
c  -^  ^^  c 
o 


244 


197 
187 
175 
186 
180 

195 


« 

c 
p 
o 
® 

Ph 

X! 

■P 

S 


12C 
120 
115 
116 
12? 

124 


m 
u 
o 
o 

a 
p 

X! 
U) 
•H 

in 


62 
70 
54 
71 
55 

70 


S3 
P 

x: 

"H 
<D 


59 
62 
55 

75 


66 


m 

U 


0 
P 
<D 
B 
CO 

Q 


27 

24 
24 
26 
29 

27 


03 

o 

rH 

rH 

a 


o 


8/23 
8/25 

7/21 
9/23 

7/20 


if^ 

0) 

^1 

"^ 

'S 

« 

* 

.V. 

0 

fc! 

Tr 

FCJ 

PI 

KY 

Tr 

KE 

Tr 

HBE 

Tr 

KEF 

Tr 

HBE 

Table   85.,     Little   Tunny  from  the  Northvrestern  Pacific; 

Marianas 

429|  3      I  lisl  132|248|27o|l3o|         I  107      73 1    34J    32 1    20      8/24     f    I    3/48  |   TrjlCBS 


Table   860      Little   Tunny  from  the  JJorthwe stern  Pacific! 

Japan 


379 

2o2 

100 

117 

228 

2  57 

117 

400 

2.6 

103 

114 

224 

259 

118 

420 

2„9 

113 

127 

244 

276 

12? 

433 

3„1 

113 

130 

2  50 

274 

130 

452 

3„7 

117 

133 

257 

291 

134 

468 

4.6 

129 

141 

276 

306 

149 

479 

4<,7 

128 

142 

280 

312 

144 

488 

5ol 

133 

150 

283 

312 

152 

491 

5„4 

128 

147 

288 

317 

146 

511 

5,7 

136 

152 

294 

329 

155 

519 

6,5 

141 

164 

308 

339 

162 

547 

7o2 

151 

166 

317 

361 

170 

581 

8,8 

]57 

173 

343 

380 

176 

99 

58 

17 

8/21 

5/49 

PI 

BMS 

102 

61 

31 

31 

17 

5/49 

PI 

BMS 

70 

18 

9/23 

f 

5/49 

PI 

BMS 

111 

70 

35 

33 

17 

8/25 

5/49 

PI 

BMS 

121 

74 

33 

33 

19 

10/23 

5/49 

PI 

BMS 

126 

78 

19 

8/23 

f 

5/49 

Fl 

BMS 

124 

75 

31 

30 

20 

9/23 

5/49 

PI 

BMS 

128 

81 

38 

38 

21 

9/^23 

5/49 

PI 

BMS 

129 

78 

55 

34 

20 

8/23 

5/49 

PI 

BMS 

129 

83 

39 

38 

21 

9/22 

5/49 

PI 

BMS 

141 

91 

46 

43 

20 

8/21 

5/49 

PI 

EMS 

149 

95 

43 

41 

21 

9/23 

5/49 

PI 

BMS 

148 

94 

47 

45 

24 

9/23 

5/49 

PI 

BMS 

157 


Table   87„      Little  tunny  from  the   Northwestern  Pacifies 
Southwestern  Panay  Islands.,   Philippine?* 


Total 
Length 

Head 
Length 

Snout  to 

InSo  1st 
Dorsal 

Snout  to 
InSo  2nd 
Dorsal 

Snout  to 
InSo  Anal 

Snout  to 
Ventral 

200 

55 

60 

128 

135 

68 

200 

56 

68 

127 

140 

65 

231 

65 

78 

138 

152 

68 

232 

66 

74 

136 

157 

70 

254 

65 

68 

144 

156 

70 

238 

66 

76 

146 

165 

73 

246 

68 

76 

146 

168 

75 

246 

70 

76 

155 

170 

78 

248 

70 

75 

152 

168 

76 

266 

78 

85 

164 

182 

82 

270 

78 

82 

166 

180 

84 

278 

75 

88 

168 

188 

88 

278 

78 

88 

172 

195 

88 

278 

78 

94 

172 

188 

86 

280 

78 

88 

168 

195 

90 

282 

75 

86 

172 

190 

86 

282 

78 

85 

170 

190 

85 

282 

78 

88 

172 

190 

88 

284 

75 

85 

168 

190 

85 

284 

78 

85 

173 

192 

93 

286 

80 

87 

172 

198 

88 

288 

80 

98 

180 

192 

95 

292 

80 

95 

182 

196 

90 

292 

80 

95 

186 

198 

90 

294 

78 

93 

184 

205 

88 

294 

85 

93 

178 

195 

88 

295 

75 

86 

175 

195 

88 

295 

80 

92 

174 

198 

90 

296 

81 

100 

186 

204 

92 

296 

82 

96 

186 

198 

95 

Total 
LenKth 

Head 
Length 

c  +» 

4^  m 

Hr-i 

+3   as 

3   o  03 

o  m  ^ 
G  G  o 

CO  MO 

O  T} 
P  G 

-P    5 

o  m  fn 

c  CO 

CO  MQ 

M 

o  m 

0   o 

o  w 
c  c 

CO  M 

Snout  to 
Ventral   j 

296 

85 

95 

186 

200 

94 

298 

80 

88 

184 

200 

90 

298 

80 

98 

18c 

198 

94 

298 

83 

100 

185 

200 

90 

300 

80 

92 

i':'6 

198 

90 

300 

60 

92 

188 

195 

88 

300 

80 

96 

182 

202 

90 

SCO 

34 

100 

188 

200 

95 

300 

85 

95 

186 

2  CO 

95 

300 

85 

98 

188 

2G8 

95 

303 

75 

96 

184 

195 

95 

304 

85 

100 

185 

205 

100 

305 

84 

100 

190 

200 

95 

310 

82 

95 

188 

210 

98 

310 

85 

88 

186 

205 

95 

310 

85 

96 

185 

205 

90 

310 

86 

100 

188 

205 

98 

312 

83 

96  ■ 

192 

210 

98 

315 

35 

100 

188 

208 

95 

315 

86 

94 

188 

210 

95 

315 

88 

i05 

195 

210 

100 

456 

120 

140 

278 

306 

142 

465 

126 

142 

274 

300 

145 

465 

128 

145 

282 

305 

145 

466 

125 

142 

282 

298 

140 

478 

122 

140 

275 

328 

148 

500 

152 

148 

300 

330 

146 

525 

150 

168 

325 

368 

1?0 

528 

146 

166 

324 

367 

168 

From  the  Philippine  Bureau   of  Fisheries 
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Table  880  Little  tunny  from  the  Northwestern  Pacifies 
Northeastern  Panay  Island,,  Philippines* 


Total 
Length 

Head 
Length 

Snout  to 

Ins.  1st 
Dorsal 

Snout  to 
InSc  2nd 
Dorsal 

rH 

0  aj 

Z^ 

3  » 
0  w 
c  c 

CO  M 

Snout  to 

InSo  , 
Ventral 

555 

148 

175 

328 

365 

165 

560 

135 

165 

340 

360 

148 

560 

145 

162 

320 

370 

162 

562 

150 

178 

350 

372 

160 

565 

148 

155 

320 

365 

165 

570 

145 

170 

340 

373 

163 

573 

145 

175 

540 

371 

163 

575 

147 

175 

342 

370 

162 

578 

150 

165 

353 

380 

165 

580 

145 

170 

345 

380 

165 

585 

155 

170 

340 

385 

165 

587 

155 

180 

340 

385 

178 

587 

162 

180 

345 

397 

187 

590 

151 

180 

355 

372 

160 

590 

155 

182 

360 

395 

168 

Total 
Leneth 

Head 
Length 

Snout  to 
InSo  1st 
Dorsal 

0  T3 

-p  a 

3  0  tc 

0  51  1^ 

ceo 

CO  ^-t  Q 

0  le 

-P  c 

3  " 

0  03 

Snout  to 
Ventral 

600 

150 

168 

335 

380 

162 

600 

161 

170 

350 

395 

175 

600 

169 

193 

562 

395 

182 

602 

167 

187 

355 

404 

191 

602 

168 

185 

356 

400 

186 

608 

160 

191 

358 

400 

177 

608 

160 

192 

370 

410 

185 

610 

150 

176 

365 

590 

172 

610 

157 

170 

345 

408 

170 

620 

160 

185 

370 

408 

181 

620 

172 

192 

367 

401 

192 

621 

155 

185 

370 

400 

178 

621 

169 

184 

362 

407 

190 

622 

166 

191 

561 

400 

180 

664 

184 

206 

398 

431 

200 

Table  89o   Little  tunny  from  the  Northwestern  Pacific; 
Batangas  Province j,  Luzonj,  Philippines* 


225 

63 

69 

135 

155 

69 

228 

61 

68 

136 

148 

67 

230 

62 

70 

138 

157 

72 

236 

67 

71 

142 

162 

75 

236 

67 

76 

153 

163 

82 

242 

66 

75 

144 

168 

75 

245 

66 

80 

147 

170 

75 

245 

68 

76 

148 

165 

75 

246 

66 

77 

146 

162 

72 

247 

68 

76 

153 

163 

77 

253 

67 

77 

152 

173 

78 

255 

72 

150 

173 

79 

257 

69 

60 

154 

173 

79 

258 

68 

71 

148 

172 

85 

259 

70 

79 

152 

175 

81 

259 

70 

62 

157 

180 

78 

260 

69 

80 

158 

170 

78 

260 

70 

81 

158 

176 

78 

260 

70 

82 

166 

177 

78 

261 

71 

75 

156 

176 

82 

261 

72 

82 

158 

171 

80 

263 

72 

82 

158 

177 

81 

263 

72 

83 

159 

178 

79 

263 

73 

83 

157 

181 

85 

264 

71 

79 

158 

178 

81 

264 

72 

82 

160 

180 

82 

265 

70 

82 

157 

182 

82 

265 

71 

80 

158 

177 

78 

265 

73 

81 

160 

180 

82 

265 

75 

85 

163 

178 

86 

*  From  the  Philippine  Bureau  of  Fisheries 
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Table  89 o  Little  tunny  from  the  Northwestern  Pacifies 
Batangas  Provinccp  Luzon,  Philippines  (Continued) 


Total 
Length 

Head 

Length 

Snout  to 
InSo  1st 
Dorsal 

O  T} 
•P  C 
02  r- 

4^    a 
0     "  a 
o  to  S- 
C  fl  c 

CO  M  C 

O  eo 

^^ 
■P 

o   to 
c  c 

CO  M 

Snout  to 

InSo 

Ventral 

266 

74 

82 

159 

179 

81 

267 

71 

81 

158 

177 

81 

267 

72 

81 

159 

176 

82 

267 

72 

82 

160 

176 

80 

268 

71 

81 

157 

178 

80 

268 

72 

83 

162 

178 

82 

268 

73 

84 

163 

178 

81 

269 

76 

83 

166 

184 

90 

270 

76 

86 

165 

182 

86 

272 

73 

82 

162 

179 

81 

272 

78 

88 

171 

188 

90 

273 

78 

84 

164 

183 

85 

273 

78 

88 

168 

188 

89 

274 

75 

85 

171 

188 

85 

274 

77 

83 

166 

184 

86 

275 

78 

83 

174 

188 

85 

276 

75 

87 

164 

184 

87 

278 

75 

87 

170 

187 

86 

278 

78 

84 

164 

191 

90 

278 

78 

90 

175 

188 

85 

281 

77 

88 

169 

187 

94 

283 

76 

85 

173 

189 

83 

283 

79 

90 

171 

187 

87 

284 

78 

90 

174 

193 

86 

285 

75 

87 

172 

195 

90 

287 

80 

91 

178 

192 

90 

288 

75 

88 

176 

196 

87 

288 

78 

90 

173 

195 

89 

288 

78 

90 

174 

183 

83 

288 

79 

91 

175 

195 

90 

293 

83 

90 

178 

201 

96 

297 

84 

95 

184 

200 

94 

340 

96 

105 

203 

225 

109 

349 

93 

102 

207 

231 

110 

352 

97 

108 

211 

228 

107 

160 


Table   89,      Little   tunny  from  the   Northwyftern  Pacific; 
Batangas  Province,   Luzonj,   Philippines   (Continued) 


OO) 

Head 
'  Length 

Snout  to 
InSc.  1st 
Dorsal 

Snout  to 

InSo  2nd 
Dorsal 

O    03 

o   n 

G    C 
C/i   M 

Snout  to 

Ins. 

Ventral 

470 

131 

146 

284 

311 

144 

470 

132 

148 

290 

319 

150 

472 

128 

145 

277 

317 

150 

474 

133 

150 

288 

308 

145 

475 

133 

147 

238 

308 

145 

475 

140 

150 

279 

319 

148 

476 

132 

148 

291 

320 

148 

477 

133 

148 

287 

316 

145 

477 

134 

149 

291 

318 

148 

477 

136 

156 

296 

319 

145 

478 

132 

149 

288 

320 

151 

478 

137 

148 

288 

321 

154 

478 

139 

148 

288 

323 

156 

479 

130 

148 

291 

324 

151 

479 

134 

148 

287 

311 

145 

482 

135 

152 

295 

316 

144 

484 

135 

146 

288 

322 

150 

485 

137 

151 

295 

323 

-  158 

485 

138 

152 

288 

324 

155 

486 

134 

153 

295 

320 

152 

487 

134 

142 

284 

320 

148 

487 

136 

154 

289 

327 

153 

487 

137 

150 

291 

333 

158 

487 

137 

152 

297 

318 

151 

487 

142 

152 

295 

328 

156 

488 

135 

150 

292 

327 

161 

489 

131 

146 

284 

323 

147 

489 

135 

151 

291 

326 

151 

489 

136 

146 

290 

320 

150 

489 

139 

155 

297 

322 

147 

489 

142 

156 

299 

326 

153 

490 

133 

146 

293 

326 

149 

490 

140 

152 

291 

329 

152 

490 

140 

152 

299 

339 

152 

491 

137 

152 

284 

315 

142 

Total 
Length 

Head 
Length 

O  +5 

+»  to 

r-i  r- 

-P         a 
o  ro  f^ 

to  M  C 

O  "O 

-P  c 

CV  r-i 
-P           « 
3      0    M 

o  m  (- 

a  a  o 

WHO 

rH 
O    <S 

-P 

o  w 

Snout  to 
Ventral 

491 

139 

151 

300 

321 

155 

493 

133 

148 

291 

318 

148 

493 

155 

150 

295 

331 

155 

494 

137 

148 

293 

323 

147 

49£ 

134 

153 

298 

333 

153 

495 

140 

157 

307 

339 

154 

497 

135 

147 

290 

321 

150 

497 

157 

158 

296 

327 

153 

497 

140 

150 

300 

341 

155 

500 

131 

149 

291 

324 

148 

501 

139 

157 

301 

530 

154 

503 

136 

154 

297 

327 

155 

505 

137 

158 

298 

321 

153 

503 

140 

159 

500 

328 

153 

503 

141 

157 

302 

350 

154 

504 

133 

148 

290 

322 

148 

504 

138 

156 

501 

327 

156 

504 

139 

152 

295 

330 

152 

505 

139 

155 

305 

337 

156 

506 

145 

154 

310 

341 

155 

507 

134 

149 

296 

523 

153 

507 

144 

158 

305 

340 

ISO 

508 

137 

150 

300 

338 

153 

508 

142 

161 

300 

357 

157 

512 

138 

157 

310 

336 

154 

512 

146 

161 

312 

358 

160 

513 

143 

154 

311 

341 

158 

513 

146 

164 

318 

345 

159 

514 

141 

161 

301 

340 

157 

514 

145 

160 

311 

344 

165 

515 

141 

151 

302 

340 

157 

515 

147 

160 

311 

353 

167 

516 

141 

155 

307 

339 

161 

517 

141 

151 

308 

340 

157 

518 

141 

156 

305 

350 

156 

161 


Table  89.   Little  tunny  from  the  Northwestern  Pacifies 
Batangas  Province^  LuzoHj,  Philippines  (Continued) 


Total 

Length 

Head 

Length 

Snout  to 
InSo  1st 
Dorsal 

Snout  to 

InSc  2nd 
Dorsal 

Snout  to 
InSo  Anal 

Snout  to 

InSo 

Ventral 

518 

142 

159 

301 

333 

159 

518 

142 

160 

304 

345 

156 

518 

143 

164 

316 

346 

161 

520 

143 

157 

305 

340 

155 

521 

140 

160 

309 

341 

155 

521 

140 

167 

314 

343 

157 

521 

143 

162 

306 

332 

148 

521 

144 

163 

311 

344 

159 

522 

144 

159 

307 

347 

160 

522 

147 

164 

310 

340 

163 

524 

141 

161 

310 

350 

163 

524 

147 

158 

312 

348 

162 

526 

146 

164 

316 

347 

161 

526 

149 

163 

317 

351 

164 

528 

150 

162 

318 

357 

166 

534 

144 

164 

316 

•346 

161 

534 

147 

163 

315 

352 

168 

535 

147 

166 

321 

360 

161 

536 

146 

165 

319 

359 

160 

536 

151 

163 

312 

347 

161 

540 

145 

163 

314 

356 

164. 

540 

148 

163 

324 

558 

165 

542 

143 

163 

321 

351 

164 

Total 
Length   ! 

Head 

Length 

O  -P 

-p  m 

,-ir^ 

Q  m  U 
ceo 

CO  MQ 

O  f5 

-p       «e 

O    K'   Vl 
C    C  G 
CO  MQ 

rH 

o  m 

z^ 

o  m 
C  C 

CO  M 

o 

■P         M 
-P         U 

3        o    P' 

o  oj  e 
c  e  «> 

CO  M  > 

545 

150 

164 

320 

363 

164 

549 

149 

165 

520 

360 

168 

550 

146 

161 

325 

359 

164 

550 

151 

165 

322 

362 

169 

550 

151 

171 

321 

354 

171 

551 

155 

177 

336 

375 

169 

553 

152 

169 

328 

365 

167 

553 

153 

171 

330 

370 

167 

553 

153 

173 

335 

371 

168 

555 

148 

170 

330 

369 

170 

555 

149 

169 

334 

366 

172 

559 

153 

170 

330 

371 

181 

559 

154 

164 

326 

363 

168 

560 

155 

172 

329 

370 

170 

562 

160 

172 

340 

372 

175 

564 

148 

171 

327 

369 

167 

566 

148 

172 

350 

363 

172 

569 

148 

167 

334 

372 

172 

572 

IS'' 

178 

341 

385 

177 

591 

166 

180 

350 

389 

187 

602 

162 

181 

559 

394 

180 

612 

163 

186 

561 

406 

179 

Table  90o  Little  tunny  from  the  Northwestern  Pacific.;;   Rag8.y 
Gulfs  Bicol  Peninsula,  Luzonp  Philippines* 


290 

81 

92 

184 

195 

91 

300 

84 

97 

184 

202 

96 

302 

85 

94 

186 

203 

96 

321 

90 

100 

198 

218 

100 

321 

92 

100 

197 

222 

105 

322 

91 

100 

198 

221 

102 

323 

91 

100 

196 

222 

100 

327 

93 

102 

200 

223 

108 

328 

92 

99 

202 

224 

104 

328 

93 

100 

198 

222 

104 

♦From  the  Philippine  Bureau  of  Fisheries 
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328 

93 

101 

2C2 

228 

103 

531 

92 

105 

^03 

224 

104 

335 

94 

105 

202 

223 

108 

337 

94 

105 

206 

231 

108 

337 

95 

107 

205 

225 

107 

503 

136 

144 

265 

331 

154 

531 

143 

167 

314 

348 

157 

543 

2  50 

168 

3]  7 

358 

167 

544 

149 

16? 

325 

364 

166 

546 

153 

171 

353 

560 

171 

Table  90.   Little  tunny  from  the  Northwestern  Pacific:  Raga.y 
Gulf^  Bicol  Peninsula,  Luzon^,  Philippines  (Continued) 


1 

rH 

o  +-^ 

o  "d 

O    CO 

o 

+>    ro. 

P    G 

-P    C 

■P         iH 

X! 

X! 

r~i    ,-i 

f.VrH 

«^ 

IS 

r-i    -P 

•p 

-P              CO 

-P           95 

-P 

■P           h 

(B    U 

■V    ttf) 

3     •    m 

3    «  ra 

0       » 

3      o  +' 

■P   c 

CD    C 

o   m   f-i 

O    W   fn 

o  w 

O    M    C 

O    <D 

0)    Q) 

C   U   o 

ceo 

c  c 

«    C    0) 

EH    kJ 

K  h:i 

tn  M  Q 

o:!  I-IQ 

C/J  M 

o:j  M  > 

547 

148 

164 

325 

363 

168 

547 

152 

171 

317 

365 

168 

548 

151 

175 

328 

357 

158 

552 

157 

169 

330 

375 

173 

553 

152 

169 

326 

359 

173 

558 

148 

168 

332 

363 

167 

562 

159 

179 

345 

383 

174 

565 

156 

174 

337 

380 

174 

i-i 

O  -P 

O  "3 

o  w 

0 

-p   so 

•*-^    C 

-p  q 

♦i       >-i 

A 

jz 
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Table  91 o  Little  tunny  from  the  Northwestern  Pacific; 
Southeastern  Luzon,  Philippines  (Continued) 
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Table   95o      Dog-toothed  tuna  from  the  Northwestern  Pacifies      Japan 
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Table   96 o     Dog-toothed   tuna  from  the   Northwestern  Pacific: 

Sulu  Seaj  Philippines* 
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200 
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411 
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420 

196 
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382 
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Snout  to 
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Snout  to 
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Snout  to 
Ins„  Anal 

Snout  to 
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204 
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443 
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692 
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209 
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220 

741 

198 
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434 

479 
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742 

198 

214 

419 

475 

215 
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Table  96 o  Dog=toothed  tuna  from  the  Northwestern  Pacific: 
South  Sulu  Sea,,  Philippines  (Continued) 
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527 
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540 
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265 

309 
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305 

1033 

281 

325 

609 
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322 

624 
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32  5 

Table  97 „  Double-lined  mackeral  from  the  Western  Equatorial 
Pacifies  Iflfestern  Marshall 3 
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Table   97o     Double=lined  mackeral   from  the  Western  Equatorial 
Pacifies     Western  Marshalls   (Continued) 
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Table   98 »      Frigate  mackeral   from  the   North  Central  Pacific; 

Hawaiian  Islands 
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23 

21 
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Table   99c.      Frigate  mackeral   from  the   Northwestern  I^cifics      Japan 
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Table  99o  Frigate  mackeral  from  the  Northwestern  Pacifies 

Japan  (Continued) 
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